Experimental data for the void fraction and two-phase frictional pressure drop from various sources has been compiled and analyzed. The experimental data revealed that at the lower range of superficial gas velocity and void fraction, the variations of the two-phase frictional pressure drop with superficial gas velocity and void fraction are relatively flat. However, as the superficial gas velocity and void fraction increase to higher values, the frictional pressure drop became significantly sensitive to the two parameters. In a situation when the two-phase pressure drop is sensitive to the variation of the void fraction, it is then that the proper and accurate characterization of the void fraction becomes significant. From the experimental data, regions where the pressure drop is sensitive to the variation of the void fraction are identified and evaluated.
Introduction
Two-phase gas-liquid flow occurs when both the gas and liquid phases exist in the flow as different components (e.g., air-water, helium-water, etc.), or in the event when the flow of a fluid is experiencing a phase change as a result of evaporation or condensation. Such a flow can commonly be found in the nuclear, petroleum, and process industries. The complex nature of two-phase gas-liquid flow is the consequence of the flow being influenced by several flow parameters. Both void fraction and pressure drop are among the major flow parameters that affect the behavior of twophase flow. Thus, in the effort to gain a better understanding of the complexities involved in two-phase flow, the fundamental understanding of void fraction and pressure drop becomes essential.
The proper and accurate characterization of void fraction is of considerable importance in two-phase flow systems. For example, in nuclear reactor technology, void fraction is significant in estimating the reactivity of a boiling water reactor that uses light water as the neutron moderator and coolant. Void fraction is an important physical parameter for assessing other two-phase flow parameters (e.g., two-phase density and gas and liquid velocities). In addition, the void fraction is a parameter that is necessary for determining the two-phase pressure drop. The two-phase pressure drop is a parameter that is significant in designing two-phase flow systems.
Over the past few decades, there have been a number of investigations on void fraction and pressure drop due to their significance in affecting two-phase flow behavior. To date, the literature reports many correlations for predicting the two-phase flow pressure drop in various pipe orientations and flow conditions. Among the earliest is the correlation introduced by Lockhart and Martinelli [1] and a more recent model for pressure drop that covers from the macro-to microscale channels was introduced by Cioncolini et al. [2, 3] . Similarly, for the void fraction correlation, the literature reports a large number of correlations for void fraction predictions. Extensive evaluations on the performances of the void fraction correlations available in the literature have been conducted recently [4] [5] [6] [7] . However, many of the investigations focused on the void fraction and pressure drop separately and the effect of void fraction on pressure drop has not yet been thoroughly explored.
In the present study, experimentally measured void fraction and frictional pressure drop results for an upward vertical two-phase flow are compiled and analyzed. From the experimental data, the effect of void fraction on frictional pressure drop is evaluated. Regions where the frictional pressure drop is sensitive to void fraction are identified.
Background
The total pressure difference for two-phase flow in a pipe is the sum of the hydrostatic pressure difference, the momentum pressure difference, and the frictional pressure difference
The two-phase hydrostatic pressure difference can be expressed as
Throughout this study, the momentum pressure difference is zero, since the flow quality remains constant in the test section from the inlet to the exit. When expressed in the form of a pressure gradient, the frictional pressure gradient for an upward vertical twophase flow becomes
In a two-phase flow, one of the parameters used for describing the flow condition is the superficial velocity. The expressions for the superficial gas and liquid velocities are
and
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